couldbe employedin many District General Hospitals, but where reconstructive surgery was contemplated, was best undertaken at the treatment rather than the referral centre.
Mr R Mulholland (Orthopaedic Surgeon, Nottingham) recounted some of the experience in Nottingham with magnetic resonance imaging (MRI) in musculo-skeletal lesions. He showed examples of benign lesions such as aseptic necrosis of the hip and meniscal lesions in the knee, and a villonodular synovitis, and of soft tissue tumours -neurofibroma, malignant fibrous histiocytoma and malignant liposarcoma. Research on degenerate intervertebral discs showed a poor signal due to loss of water resulting from loss of, or degradation of proteoglycans. The distinction between the normal ageing process and the effects of mechanical stress could be made (e.g, degeneration occurred in Scheuermann's Disease in young adults, but not in congenital scoliosis). The incidence of these disc changes increased with age and such changes were not necessarily associated with any symptoms. Mechanical stress at a spondylytic level would produce such change and it was possible that such changes in the thoracic spine were a factor in producing Scheuermann's disorder. MRI evaluation is a valuable alternative to discography although it does not allow pain reproduction studies.
Several other examples of the diagnostic value of MRI in the spine were shown, using multiplanar views, including congested nerve roots and osteomyelitis. This was clearly a very promising technique. In the future MRI spectroscopy would develop.
Miss Pennock (MRl Research Unit, Hammersmith) spoke of her work on bone tumours in collaboration with the Middlesex Hospital. She drew attention to the complex nature of the choices of sequences and other parameters available to the operator and the way in which different types of images could give different but complementary information about the lesions. Extent of spread in the medulla was shown by the contrast between tumour and marrow so the distribution of red and yellow marrow (the latter giving a high signal due to its fat content) was of some importance. Developments were continuing and the method had already shown its value in the assessment of response to treatment. Miss Cade, in the chair for the last speaker, closed the meeting, thanking all the contributors.
It seems clear from the foregoing that future developments in orthopaedic radiology are going to be in a combination of a more widespread use of an established technique, bone biopsy under fluoroscopic control and by the introduction, where possible, of the new imaging technique, magnetic resonance imaging.
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Section of Radiology The Fifth International Symposium on the Planning of Radiological Departments (lSPRAD V) was held in Florence from 20 to 23 April 1988 under the chairmanship of Professor A Chiesa of Brescia. There was something for everyone in the field of radiology and also food for thought for clinicians were they to take note of present and future developments. There were great contrasts. A whole half day was devoted to the problems of the developing countries and examples given from Africa and Latin America of the enormous deficiencies in basic medical care, let alone radiology, in some of these countries. The few major cities had adequate, sometimes excellent provision for the richer inhabitants, but not for the poorer or rural people. About 70% of the world's population have no access to X-ray examinations of any sort and on average 40% of X-ray units are not functioning. In Africa it had been reported that there is one X-ray unit per 0.8 million people, mostly concentrated in cities, and one radiologist per 1-2 million.
The place of the World Health Organizationdesigned basic radiological system (BRS)in rural and peripheral medical services was demonstrated again again. This simple plain X-ray set with only a few mechanical inconveniences has a very advanced generator and optimal geometry. It costs less than a quarter of the price of today's current standard X-ray set and can run offbatteries for a time, although it is preferable to use a power supply. Its value is neglected by many, including the manufacturers. Any intelligent individual can be trained to operate it within a few weeks (minimum recorded is 8 days) and with the aid of simple manuals produce very good images.
At the other end of the range were the planning principles underlying the construction of departments having, for example, 2 computed tomography scanners (CT), 4 plain X-ray rooms, 2 fluoroscopy and one angiographic room with digital subtraction angiography (DSA), 4 ultrasound (US)rooms and a nuclear medicine (NM) department. Best part of another session was devoted to the problems of adding on a magnetic resonance imaging (MRI) facility with several ingenious (albeit expensive) solutions.
Many contributors emphasized the changing face of radiology over the last 10-15 years. Formerly the only advances on plain radiography were contrast media, fluoroscopy and simple angiography. Progressively, there have been introduced; ultrasound, interventional work of all kinds from drainage procedures to angioplasty, percutaneous nephro-lithotomy and lithotripsy, CT and MRI, close association with nuclear medicineand closeco-operation with endoscopy in its many forms. New plans had to be adopted to take note of all these requirements, and departments had to be prepared for further changes.
Even so, the basic design principles for diagnostic departments which have evolved in most countries seem to have much in common. We had a lecture on topology, on whose mathematical principles a simple 2 room temporary department had been built. All contributors took note of the problems of analysing the movements and pathways of patients, images and staff. Virtually all the plans ended up with designs based roughly on concentric zones. The patients were received and then directed to an outer circle or corridor with sub-waiting areas extending centripetally. The next zone would be the examination rooms, usually grouped by sub-specialty, and in the centre would be processing, documentation and reporting, including teaching and conference facilities of variable extentvery sophisticated in one American centre. Great emphasis was placed on the necessity for allowing in the initial planning, for future changes, bearing in mind the rate of change over the last ten years. This principle is so important that any design being drawn up now must take account of it. One solution was the concept of interstitial space (enough space between ceiling and the floor above to allow a man to stand) with widely spaced supporting pillars and no internal load bearing walls. This allowed easy provision of services to readily redesigned and redistributed rooms.
Planning of radiotherapy and oncology departments also has to take account of changes in practice; this was dealt with in a separate session.
There was a session on economics, ranging from the basic political and social philosophy in the relationships between medicine and society to the details of costing. The differences between a fee for service system, as in the United States and private medicine elsewhere, and a public service, providing for the needs of the majority, surfaced here. Progress into ever more technological imaging procedures was regarded as an income generator by the former and as an expensive nuisance by the latter. Several contributors spoke of cost effectiveness and cost benefit. The general calculations were that high technology saved money by making earlier diagnoses. The 'downstream' effect was emphasized, i.e, the longer term effects of earlier correct diagnoses both on the medical services and on society generally. The effect was considered favourable and outweighed the capital and running costs.
There was considerable discussion of computer systems of management of imaging departments. Both the advantages of an established system and the difficulties of setting it up were discussed. It had to be integrated carefully into the existing working practices. The problems of film storage and retrieval were discussed in several papers; clearly, while no easy solutions existed, computerized management systems would help considerably. Technical papers on digitally produced images paved the way for discussions on picture archive and communication systems (PACS). Since CT, US, NM and MRI images already are, or can be, produced in digital form, it only remains to set up digital radiography and all Journal of the Royal Society of Medicine Volume 81 October 1988 617 images could be stored in digital form and recalled electronically. Medical work stations with 4 or more viewing screens would be the focal points for diagnosis. Excellent in theory, but only one contributor, from the paediatric department of a hospital in Los Angeles, USA reported that such a complete system was actually working. Even there, since digital radiography actually needs a 2048x2048 system to produce images comparable with films, they had not reached that level yet and were still making primary diagnosis on films. Two manufacturers are offering complete systems, but neither has one fully working as yet. There is a major research project in the USA, sponsored by the US Army, which will use one of these.
The amounts of data to be stored are colossal. Several different estimates were presented but all were of the same order of magnitude. A hospital of between 500 and 1000 beds would generate 2-3 TBytes per year. Optical disks currently store 2 GBytes, but with data compression might achieve 6 GBytes. This means about 500 optical disks for each years work held in storage. Current optical disk 'Juke Boxes' contain 60 disks.
A most important paper analysed the changes in imaging services over the last 20 years in 29 hospitals in USA and extrapolated these over the next 10 years. Diagnostic radiography would fall a little but portable work and angiography would increase so the total would rise. Gastrointestinal fluoroscopy would fall but other fluoroscopy procedures would increase. Nuclear medicine would fall a little but ultrasound would continue to rise. Computed tomography would rise and then slow to a plateau: magnetic resonance imaging was expected to follow this pattern also. Overall, the amount of imaging generally would continue to rise.
Comment
While there is nothing new in analysing movements and pathways or the concentric zone principle (the author's department was planned on these lines in 1975), in UK the rate of change in medical practice, especially radiology, has generally so far not been acknowledged in hospital planning, particularly radiological departments. The requirement to include, in current designs, adequate provision for future changes, both professional and technological, is the most important message to emerge from this symposium. Those who ignore that message do so at great cost to the service in every respect, professional, technical and economic.
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